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OBJECTIVES
The charge dependence of the nuclear interaction is currently under vigorous study. Not only is the subject of intrinsic interest, but recent studies of Coulomb energies of nuclei have shown that the pure Coulomb interaction, taken together with reasonable models for the nuclear wave functions, is unable to account for energy differences of mirror nuclei. ' 4 The discrepancy is systematic in sign and ranges in magnitude from 100 keV in the mass-3 doublet' to about 1 MeV in mass 208. ' In the hope of understanding the empirical charge dependence of the interaction better, we examine in this paper P-decay properties of nuclear states which are sensitive to charge dependence. In general, nuclear-structure observables which can be studied include level shifts in the spectra of isospin multiplets, and certain isospin impurities in the physical states.
Our starting point is a limited shell-model basis and an effective charge-dependent interaction determined from the simplest spectra in that basis, i.e. , the one-particle and the two-particle nuclei.
We apply this interaction to calculate the wave functions of heavier nuclei. Due to the charge dependence, isospin will be mixed in these heavier nuclei. This is observed experimentally by isospin-forbidden Fermi admixtures in Gamow-Teller P decays. In the next section we discuss the interactions in our model spaces. We also briefly describe the extraction of the P-y circular polarization asymmetry, an experimentally measured quantity, from the theoretical-model wave functions. Theory and experiment are compared for nuclei in the f""shell and the sd shell. We To compare the absolute binding energies of these nuclei, we will, subtract the single-particle energies of the f,&, nuclei. In the spirit of the shell model, these energies are just the bindingenergy differences of the mass-41 nuclei. Thus the A=42 spectrum plotted in Fig. 1 This is exactly what one would expect from a short-range charge-dependent interaction stronger in n-P than in n -n. However, the two-particle spectrum is not conclusive evidence of a fundamental charge dependence; such an effect can be obtained from the pure Coulomb The 'Ti empirical spectrum has n = VO keV, in agreement with Janecke's results.
We will also consider nuclei in the lower sd shell, where the shell model has also been successful. The empirical charge-dependent interaction is to be based on the spectra of the mass-18 triad, which is shown in Fig. 2 . The, data in this figure are from the compilations of Refs. 14 and 17. Similarities to the mass-42 triad may be noted. The n-P 0' is anamolously low; Coulomb pairing is evident in the P-P level shifts.
We shall describe these levels with the space of the full major shell, The nuclei in the f", shell region with measured isospin mixing are "Sc(2+ g.s.), 4'Ti(4'), "T'(6'), "V(4'), "Mn(6' g. s. ), and "Mn(2+ ). As a check on the reliability of the wave functions, we quote in Table I 68, 18 (1971) .
